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WATER-RESOURCES INVESTIGATIONS
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AREA FOR WHICH GROUND-WATER BASIC-DATA INVENTORY
WAS IN PROGRESS—As of July 1981

AREA FOR WHICH A REPORT WAS IN PREPARATION—ASs of
July 1981

AREA FOR WHICH A REPORT HAS BEEN RELEASED

AREA FOR WHICH A REPORT HAS BEEN RELEASED AND AN
UPDATE IS IN PROGRESS

AREA BOUNDARY

WATER-PROVINCE BOUNDARY

STATUS OF GROUND-WATER INVENTORY
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TOTAL ESTIMATED GROUND-WATER PUMPAGE,
4.6 MILLION ACRE-FEET

ESTIMATED GROUND-WATER PUMPAGE BY TYPE OF USE IN 1980
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EXPLANATION
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ESTIMATED GROUND-WATER PUMPAGE, IN THOUSANDS OF
ACRE-FEET—Letter, a, denotes that figure is
subject to revision pending acquisition of
additional data

N PUMPAGE OF 500 ACRE-FEET OR LESS

AREA BOUNDARY

WATER-PROVINCE BOUNDARY

NOTE: In areas where no data are shown, the pumpage is
mostly from domestic and stock wells, and the amount
is unknown. The total pumpage in these areas is
estim§ted to be about 15,000 acre-feet for 1980 (see
table).

ESTIMATED GROUND-WATER PUMPAGE IN ARIZONA IN 1980

ESTIMATED ANNUAL GROUND-WATER PUMPAGE,

IN THOUSANDS OF ACRE-FEET, IN ARIZONA,

BY
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[NUMBERS ROUNDED TO NEAREST THOUSAND ACRE-FEET. AREA: AVR, SEE MAPS FOR LOCATION]
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EXPLANATTION OF SYMBOLS E: YUM AREA INCLUDES SOUTH GILA VALLEY, YUMA MESA, AND YUMA VALLEY. BEGINNING IN 1947 IN YUMA VALLEY, IN 1961 IN

SOUTH GILA VALLEY, AND IN 1970 IN YUMA MESA, PART OF THE PUMPAGE WAS FOR DRATNAGE OF WATERLOGGED LANDS.
N: PUMPAGE OF S00 ACRE-FEET OR LESS. F: PUMPAGE FOR BIS, HAS, AND SFR AREAS WAS NOT ESTIMATED PRIOR TO 1978, THUS, TOTAL IS FOR 1978-80 ONLY.

ESTIMATED PUMPAGE BEFORE 1978 IS INCLUDED IN "OTHERS."

A: WITHNDRAWAL MOSTLY FOR DRAINAGE PURPOSES.

6: PUMPAGE FOR AGF, ARA, BWM, N=C, SSW, TON, AND WMD AREAS WAS NOT ESTIMATED PRIOR TO 1979. THUS, TOTAL T8 FOR

B: PUMPAGE FOR THESE AREAS WAS NOT ESTIMATED PRIUR TU 1974, THUS, TOTAL IS FOR 1974-80 ONLY,
ESTIMATED PUMPAGE BEFURE 1974 IS INCLUDED In "OTHERS."

1979-80 ONLY., ESTIMATED PUMPAGE BEFORE 1979 IS INCLUDED IN "OTHERS."

H: FIGURE SUBJECT TO REVISION PENDING ACQUISITION OF ADDITIONAL DATA.

C: PUMPAGE FDR LMA AREA WAS INCLUDED IN SRV AREA PRIOR TO 1973, THUS, TUTAL IS FOR 1973-R0 ONLY.

I: "OTHERS™ INCLUDE: ALTAR VALLEY., BLACK RIVER BASIN, GILA RIVER FROM HEAD OF SAN CARLOS RESERVOIR TO

D: PUMPAGE FOR USP AND LSP AREAS WAS NOT ESTIMATED PKRIOR TUu 1966,
ESTIMATED PUMPAGE BEFURE 1966 IS INCLUDED IN "OTHERS."

THUS, TOTAL IS FOR 1966-80 ONLY.

KELVIN, LOWER VERDE VALLEY, SAN BERNARDINO VALLEY, UPPER SALT RIVER BASIN, AND WHITE RIVER BASIN.
PUMPAGE IN THESE AREAS IS MOSTLY FROM DOMESTIC AND STOUCK WELLS, AND THE AMOUNT IS UNKNOWN, TOTAL

ANNUAL PUMPAGE FOR THESE AREAS IS APPROXIMATED.

Introduction

In arid and semiarid regions such as Arizona, the availability of adequate water supplies has
an effect on the type and extent of economic development. The nature and extent of the ground-water
reservoirs must be known for proper management of this valuable resource.

Since 1939, the U.S. Geological Survey has conducted a program of ground-water studies in
cooperation with the State of Arizona, which is represented by the Arizona Department of Water
Resources. The program includes the collection and analysis of the geologic and hydrologic data
necessary to evaluate the ground-water resources of the State. The geohydrologic data, results of
areal studies, and research findings are presented mainly in publications of the U.S. Geological
Survey, but some appear in reports of the Arizona Department of Water Resources and in technical
journals and other publications. (See section entitled "Recent Publications.")

In spring 1974 the U.S. Geological Survey, in cooperation with the Arizona Department of
Water Resources, revised the system of collecting ground-water data in Arizona. Under the revised
system, several selected ground-water areas (see map showing status of ground-water inventory) are
studied each year, and the U.S. Geological Survey maintains a statewide observation-well network in
which water levels are measured annually. Until 1979, the ground-water areas were being studied by
the Survey, and reports were published for 43 of the 68 areas. In 1979 the Arizona Department of
Water Resources assumed this responsibility and as of July 1981 had published reports for four areas.
Data collected in the selected ground-water areas include information on wells drilled since previous
inventories, water-level measurements, and water samples for chemical analysis. The data are entered
into computer storage and are available to the public. The data for each of the selected ground-water
areas are analyzed, and the results are published in map form. Typically, the maps show depth to
water; change in water levels; altitude of the water level; and quality-of-water data, such as specific
conductance, dissolved solids, and fluoride.

Conversion Factors

For readers who prefer to use the International System of Units (SI) rather than inch-pound
units, the conversion factors for the terms used in this report are listed below:

withdrawn in 1980 is about 600,000 acre-ft more than the amount withdrawn in 1979; most of the
increase was in the amount of ground water used for irrigation.

In the southeastern and south-central parts of the province, precipitation averaged about
1 in. above the long-term average for the first 3 months of 1980, but was nearly half an inch below
average for the rest of the year. The largest amount of precipitation fell in February. (See U.S.
Environmental Data Service, 1980, Climatological data—monthly—Arizona: National Oceanic and
Atmospheric Administration, v. 84, no. 1-12.) Two periods of flooding occurred in mid-February
1980—February 14-15 and February 19-20. Severe flooding occurred downstream from the water-
storage” reservoirs on the Salt, Verde, and Agua Fria Rivers; large releases were necessary because
the reservoirs were nearly full as a result of extremely large quantities of runoff during 1978 and
1979. The period from 1978 through 1980 is the first since the reservoirs were completed in which
large releases were made in 3 consecutive years. Record peak flows occurred on the Salt River in
Phoenix, and the Agua Fria River downstream from Waddell Dam, and on the Gila River below the Salt
River. The large amount of water in storage in the reservoirs increased the amount of surface water
available for use in the Salt River Valley. Slightly more than 1.3 million acre-ft of water was diverted
at Granite Reef Dam in 1980, which is about 126,000 acre-ft more than the amount diverted in 1979.
In the Salt River Valley area slightly more than 1.1 million acre-ft of ground water was withdrawn in
1980, which is about 66,000 acre-ft more than the amount withdrawn in 1979. The amount withdrawn
in 1980 is about half a million acre-feet less than the amount withdrawn annually since the 1950's.
Water levels in wells throughout most of the Salt River Valley area rose from spring 1980 to spring
1981, and measured water-level rises averaged 4.3 ft in 87 wells.

In the lower Santa Cruz basin area the ground-water withdrawal in 1980 was about 898,000
acre-ft, which is about 167,000 acre-ft more than the withdrawal in 1979. In most of the lower Santa
Cruz basin area, water levels declined from spring 1980 to spring 1981; the measured water-level
declines averaged 2.0 ft in 42 wells.

Elsewhere in the Basin and Range lowlands province, water levels in wells measured in
spring 1980 and spring 1981 rose in some areas and declined in others. The average change in water
level from spring 1980 to spring 1981 and the number of measurements on which the average is based
in the areas that are the most highly developed for agriculture are given in the following table.

Recent Publications

The following reports on the water resources and geology of Arizona were published or were
released to the open file from July 1, 1980, through June 30, 1981. These reports were prepared by
the Water Resources Division of the U.S. Geological Survey in Arizona and by the Arizona Department
of Water Resources.

Anderson, T. W., 1980, Study plan for the regional aquifer-system analysis of alluvial basins in
south-central Arizona and adjacent states: U.S. Geological Survey Open-File Report

80-1197, 22 p.

Brown, D. E., Carmony, N. B., and Turner, R. M., 1981, Drainage map of Arizona showing perennial
streams and some important wetlands: Arizona Game and Ffish Department map, scale
1:1,000,000.

Cady, C. V., 1981, Map showing ground-water conditions in the Big Sandy area, Yavapai and Mohave
Counties, Arizona—1980: Arizona Department of Water Resources Hydrologic Map Series
Report 5, scale 1:125,000.

Eychaner, J. H., 1981, Effects of ground-water withdrawals from the N aquifer in the Black Mesa
area, northeastern Arizona [abs.]: Geological Society of America Abstracts with Programs,
Vi 13 o, 2 .. 55,

Graf, C. G., 1980, Maps showing ground-water conditions in the Harquahala Plains area, Maricopa and
Yuma Counties, Arizona—1980: Arizona Department of Water Resources Hydrologic Map
Series Report 1, scale 1:125,000.

Hjalmarson, H. W., 1980, Delineation of flood hazards in the Biscuit Flat quadrangle and New River
area, Maricopa County, Arizona: U.S. Geological Survey Miscellaneous Investigations Series
Map 1-843-C, 2 sheets.

Hollett, K. J., 1981, Geohydrology of the Molenitus-Papago Farms area, Papago Indian Reservation,

Average water-level Arizona [abs.]: Geological Society of America Abstracts with Programs, v. 13, no. 2,
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LSE 2.0 42 recently fallowed fields: Arizona-Nevada Academy of Science Journal, v. 14, no. 2,
In Arizona the availability of adequate and potable water supplies has as great an influence MMU 275 6 p. 50-52.
on the location of cities and cropland as any other factor. Agriculture is dependent almost entirely on RAN =5.5 5
irrigation because rainfall is inadequate for raising crops. Some surface water is available in a few SAF =440 24 Konieczki, A. D., 1980, Maps showing ground-water conditions in the upper San Pedro basin area,
areas, but the amount is not sufficient to meet the continually increasing demand. For many years, SRV +4.3 87 Pima, Santa Cruz, and Cochise Counties, Arizona—1978: U.S. Geological Survey Open-File
nearly two-thirds of Arizona's water supply has been withdrawn from the ground-water reservoirs. SSi i) 23 Report 80-1192, scale 1:125,000.
The principal use of the ground water is for the irrigation of crops, although municipal and industrial USP 2.1 25
uses are increasing steadily. uscC =09 22 Littin, G. R., 1981, Maps showing ground-water conditions in the Agua Fria area, Yavapai and
WAT =6:2 if Maricopa Counties, Arizona—1979: U.S. Geological Survey Open-File Report 81-804, scale
In 1980 the withdrawal of ground water was about 4.6 million acre-ft, which is about 600,000 WIL =239 41 1:125,000:
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that withdrawn in 1978 and 1979, it is less than the amount of ground water used annually since the
mid-1960's and nearly equivalent to the amount used during the 1950's. Most of the increase in 1980
was in the amount of ground water used for irrigation in the Basin and Range lowlands province.
More than 3.7 million acre-ft of ground water was used for the irrigation of crops in 1980. The rest
was used for public-supply, industrial, domestic, and livestock uses, and some ground water was
pumped for drainage of waterlogged lands. Through 1980, nearly 184 million acre-ft of ground water
had been withdrawn from the ground-water reservoirs in Arizona. The amount of water pumped in
1980 is given on the map showing estimated ground-water pumpage; the annual and accumulated pump-
age since the beginning of record are shown in the table. In addition to the ground water pumped,
about 3.5 million acre-ft of surface water was diverted for use in the State in 1980; about 2.7 million
acre-ft of the water was consumptively used, and the rest was returned to the Colorado River. Poten-
tial well production, depth to water in selected wells in spring 1981, and change in water level in
selected wells from 1976 to 1981 are shown on the map on sheet 2. The use of ground water and the
effects of this use on the ground-water reservoirs in each of the three water provinces (see map
showing water provinces, sheet 2) are discussed separately in the following sections.

Basin and Range lowlands province.--The Basin and Range lowlands province is the most
highly developed of the three water provinces. The major ground-water reservoirs are mainly sed-
imentary deposits in the central parts of the basins, but small supplies of water can be obtained
locally from the crystalline and sedimentary rocks in the mountains that bound the basins. In 1980,
about 4.4 million acre-ft of water was withdrawn in the province, of which nearly 3.7 million acre-ft
was used for the irrigation of crops. Through 1980, nearly 180 million acre-ft of ground water had
been withdrawn from the ground-water reservoirs in the province. The amount of ground water

1gee list of areas and abbreviations at top of sheet.

Central highlands province.--The Central highlands province is a transition zone between the
Basin and Range lowlands province and the Plateau uplands province and is the smallest of the three
water provinces. Ground water is obtained from thick sedimentary deposits in a few areas, from
layered sandstone, limestone, and conglomerate in some areas, from thin sedimentary deposits along
stream channels, and locally from fractured crystalline and sedimentary rocks. Only a few thousand
acres of land is under cultivation, and the amount of ground water withdrawn annually is small—about
48,000 acre-ft in 1980. The small amount of ground water withdrawn has not resulted in notable
water-level declines except in parts of Chino Valley, where a decline of a few feet per year has been
measured in an artesian aquifer.

Plateau uplands province.--In the Plateau uplands province, ground-water development is
small compared with that in the Basin and Range lowlands province but somewhat greater than that in
the Central highlands province. Most of the ground water is pumped from layered sandstone that
stores ground water under confined and unconfined conditions and from thin deposits of sediment along
the major streams. The use of ground water is limited largely to scattered farms and homesites,
industrial and utility sites, and a few population centers, such as Flagstaff, Holbrook, and the White
Mountains recreational areas. In 1980 about 88,000 acre-ft of ground water was withdrawn in the
province. For the most part, no pattern of rise or decline in water levels is discernible, although a
few feet of decline has occurred in the Black Mesa, Snowflake, and Holbrook areas.
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